INTRODUCTION
The Duguetia genus, of the Annonaceae family, comprises about 80 native species with predominance in the tropical Americas and a center of distribution in the Amazon basin and Guyana, although some of its representatives are found in the southern region of South America 1 . Few data are available on the use of this genus in folk medicine. On the popular use of Duguetia glabriuscula, particularly, which is a shrub native to the state of Mato Grosso do Sul, in southwestern Brazil, no data whatsoever could be found.
In our previous studies conducted by means of Artemia salina activity-guided fractionation of the chloroform fraction of the stem bark of this species, two oxoaporphine alkaloids were isolated, in addition to other compounds that were inactive 2 . The present investigation, in turn, led to the isolation, from the petroleum ether fraction of the same part of the plant, of the novel santalane sesquiterpenoids 1, 2, 3, 4, and 5, along with the triterpenoid polycarpol. The structures of all five sesquiterpenoids were established on the basis of NMR, by using a combination of 
RESULTS AND DISCUSSION
The close resemblance of the 1 H and 13 C NMR spectra of 1, 2, 3, 4, and 5 to those of a tricyclene-type carbon skeleton made it possible to compare the compounds to each other (Tables 1 and 2 ) and to models described in the literature 3, 4 . Because functionalization in each sesquiterpene only occurred in the side chain, the 2D NMR experiments ( The IR spectrum of compound 1 indicated the presence of one hydroxyl group (3368 cm -1 ) and two weak bands for a cyclopropane ring (3050 cm -1 ) and a trisubstituted olefin (1674 cm -1 C NMR (including DEPT) spectra of 1, three were quaternary (one of them olefinic), whereas three belonged to methylene groups, five to methine (one of them oxygen-bearing and one olefinic), and four to methyl (two of them as vinylic methyls) groups. Substance 1 showed in its HREIMS a molecular ion peak at + (32%), which made it possible to propose the molecular formula C 15 H 24 O. Another peak at m/z 121 (17%)-an ion fragmentation typical of a tricyclene skeleton with loss of the side chain in santalane sesquiterpenoids-was also observed.
The IR spectrum of compound 2 revealed two main absorptions at 3443 cm -1 and 3050 cm -1 , which were assignable to a hydroxyl group and a cyclopropane ring, respectively. The IR spectrum of compound 5 indicated the presence of one hydroxyl (3250 cm and 3.92 (1H, t), δ C 83.1 and 78.3, respectively]. These features are compatible with a sesquiterpene with four methyl groups and three carbons attached to oxygens (C 9 , C 10 and C 11 ). A major difference between both compounds was the chemical shifts of C 9 and C 11 , which in compound 5 were shifted downfield, as compared to 4 (see Table 2 ), being indicative of the presence of a four-member epoxy group 5, 6 , while C 10 was assigned to a carbon-bearing OH group. The presence of the epoxy ring justified the large chemical shift differences observed in the carbons of the methyl groups of the side chain, since they are fixed by this ring. In addition, the presence of only one alcohol hydroxyl was confirmed, in C 10 , by obtaining the monoacethylated derivative. Another evidence is the multiplicity of H 10 (δ H 3.92, t), a feature compatible with the coupling of a vicinal hydrogen (H 9 ) and the hydrogen of the hydroxyl alcohol (OH in C 10 , δ H 2.02, d). This fact results from intramolecular hydrogen bonding, with the formation of another ring of five members. The homonuclear correlation between H 10 -H(OH in C 10 ) was confirmed in the In order to propose the relative configuration of the 9,10 portion of 2, 3, and 4, the ring-opening of the epoxide in 2 was promoted, and the derivatives 9,10 acetonide, from 3 (3a), and 9,10-, 10,11-, and 9,11-acetonides, from 4 (4a, 4b and 4c), were obtained 7 . The acid hydrolysis of 2 (Scheme 1) yielded 4 as its main product (76%), along with 5 (17%) and another product identified as 3 (7%) -all of them confirmed by the resemblance of their spectral data to those previously described. The main product was also confirmed by its [α] C NMR spectrum also revealed the presence of one additional signal for the quaternary carbon, at δ C 106.9. The HMBC experiment confirmed the connectivity between the quaternary carbon of the dioxolane ring and those methyl groups. The same correlations from the HMBC experiments were also observed for the methyl groups of 4b [δ H 1.31 and 1.38 (3H each, s), δ C 27.0 and 28.6, respectively], with δ C 106.6, and 4c [δ H 1.31 and 1.44 (3H each, s), δ C 31.7 and 24.7, respectively], with δ C 98.2.
The presence of two widely separated additional singlet peaks, in the 1 H spectrum of the 9,10-acetonide derivatives from 3 and 4, as mentioned above [δ H 1.33 and 1.47 for 3a and δ H 1.32 and 1.46 for 4a (3H, each)], both assigned to acetonyl methyl groups, suggested a cis configuration for the dioxolane ring. Thus, erythro is the configuration expected for the 9,10 portions of 3 and 4, since the ∆δ value for the acetonide derivative of the threo isomer is small 7 .
The ring-opening of the epoxide in 2 proved to proceed selectively, yielding 4 (76%) as the main product, by S N 1, in addition to two by-products: 3, by E 1 , and 5, by S N i. It was possible, based on the evidence of mechanism preference, to propose 2 as an erythro isomer, since it yielded only one triol (Scheme 1).
Therefore, the relative configurations of C 9 and C 10 of 2, 3, and 4 could be considered as being 9R*, 10R*; 9R*, 10S*; and 9R*, 10R*, respectively.
The occurrence of santalane-type sesquiterpenes obtained as artifacts during the extraction process or storage period had already been investigated. Several derivatives from α-santalene had previously In the present work, the sesquiterpenes 3, 4, and 5 might be artifact products obtained during the extraction and purification of 2, since they were acid hydrolysis products of this compound. In order to verify this possibility, compound 2 was shaken for 48 hours with silica gel plus the solvent employed for CC elution and monitored by TLC (as described in the experimental part), but no reaction whatsoever was observed.
Another fact that deserves attention is the oxygenation pattern of the santalane sequiterpene side-chain here described, which has an additional hydroxyl group in C-9, unlike those described in the literature 3, 4 . Regarding polycarpol, its spectral data were compared to the literature 8 . Although previously obtained from another species of the Annonaceae family, its isolation is here being described for the first time in the Duguetia genus, and it has been suggested as a chemotaxonomic marker for this family 8 .
EXPERIMENTAL PART

General experimental procedures
Mp was determined on a Uniscience 498 apparatus and is uncorrected. Optical rotation was run in chloroform on a PerkinElmer 341. The FT-IR spectrum was measured as a KBr pellet or CHCl 3 film on a Perkin Elmer 783. The High Resolution Electron been reported to occur as natural products, although they could also have been obtained as artifacts after long periods under ambient conditions. Autoxidation reactions might also have occurred in the plant cells, indeed 4 . Impact Mass Spectra (HREIMS) were recorded on a V.G. Auto Espec. EBE instrument; the GC-EIMS was obtained on a CG17A/QP 5000 Shimadzu GC/MS instrument. All NMR experiments were performed on a Brucker DPX-300 instrument ( 
Plant material
The stem bark of Duguetia glabriuscula R. E. Fr. (R. E. Fr.) was collected in the municipality of Jardim, MS, Brazil and identified by Prof. R. Mello Silva. A voucher specimen (number 4769) has been deposited in the UFMS Herbarium (Campo Grande, MS).
Extraction and isolation of compounds
The air-dried, powdered stem bark of D. glabriuscula (380 g) was submitted to exhaustive petroleum ether extraction in a soxhlet apparatus. The resulting extract was concentrated in vacuo to dryness (15 g), and 6 g of it were then submitted to silica gel column chromatography (350 g) using petroleum ether : hexane, hexane, hexane : ethyl acetate, and ethyl acetate as the gradient for elution. The following compounds were thus purified: 1 (45 mg, isolated from hexane : ethyl acetate, 96:4), 2 (178 mg, hexane : ethyl acetate, 90:10), 3 (15.8 mg, hexane : ethyl acetate, 85:15), 4 (202 mg, hexane : ethyl acetate, 65:35), 5 (26.5 mg, by preparative TLC, dichloromethane :methanol 96:4) and polycarpol (5.7 mg, after purification by preparative TLC).
Identification of isolated compounds
(+)-α-santal-10-en-9-ol (1) -11-en-9,10-diol (3), 1-(2,3-dimethyltricyclo[2.2.1.0 2, '6 ] hept-3-yl)-4-methylpent-4-ene-2,3-diol: oil, FT-IR Opening of the epoxide ring in 2 43 mg of 2 were solubilized with 11 mL of dried acetone and 15 mL of distilled H 2 O, and drops of glacial acetic acid were added until pH 5 was reached, under agitation. The reaction was maintained at room temperature for 24 h, and monitored by TLC [(CHCl 3 :MeOH 1%, developed with Ce(SO 4 ) 2 )], using as a pattern an authentic sample of the (+)-α-santalan-9,10,11-triol, 4. After that period, the whole departure material had been consumed, and the analysis by means of TLC, followed by , indicated that the main product obtained was 4 (76%), in addition to 5 (17%) and 1 (7%).
Preparation of the acetonide 9,10-isopropylidene-α-santal-11-en (3a) from 3
Compound 3 (7 mg) was dissolved in dried acetone (7 mL) with traces of p-toluenesulfonic acid. The mixture was maintained at room temperature and monitored by TLC. After 6 hours, 3 had been completely consumed. The reaction mixture was then concentrated, added CHCl 3 , and filtered. The organic phase was submitted to preparative TLC and 3a was confirmed (silica gel G60, Merck, 0.7-mm layer, eluent CHCl 3 , Rf of 3: 0.2, Rf of 3a: 0.9).
9,10-isopropylidene-α-santal-11-em (3a)
Oil, 4.94 (s), 1.33 (3H, s) Preparation of 9,10-isopropylidene-α-santalan-11-ol (4a), 10,11-isopropylidene-α-santalan-9-ol (4b), and 9,11-isopropylidene-α-santalan-10-ol (4c) -the acetonides derivatives from 4
Compound 4 (10 mg) was dissolved in dried acetone (5 mL) with traces of p-toluenesulfonic acid. The mixture was maintained for 2 h at room temperature, being monitored by TLC. As no development of the reaction was observed after that period, extra traces of acid were added, so that 4 was completely consumed in a total time of 5.5 h. The reaction mixture was then concentrated, added CHCl 3 , and filtered. The organic phase was submitted to preparative TLC (silica gel G60, Merck, 0.7-mm layer, eluent CHCl 3 ). After running time, the plate edge was developed with anisaldehyde and three violet spots were made visible. The usual workup was employed to obtain 4a (Rf 0.37, 2.1 mg), 4b (Rf 0.32, 1.6 mg), and 4c (Rf 0.26, 3.1 mg). 18.6, 19.4, 23.4, 27.0, 30.3, 31.3, 31.4, 36.1, 39.6, 45.2, 68.9 
9,10-isopropylidene-α-santalan-11-ol
Obtaining a monoacethylated derivative of 5
14.3 mg of 5 with 1 mL of acetic anhydride and 1 mL of pyridine were shaken at room temperature overnight. The disappearance of 5 was revealed by TLC. The reactive mixture was submitted to 100 mL of chloride acid with crushed ice and extracted with CHCl 3 . The resulting yellow oil was analyzed.
Oil Attempts to obtaining 3, 4, and 5 by opening the epoxy ring in 2 by silica gel catalysis 20 mg of 2 were solubilized in methylene chloride:ethyl acetate, 1:1, and shaken at room temperature. After the first 24 h, because no reaction was observed by TLC monitoring, 500 mg of distilled water were added and the mixture was kept under the same conditions. After an additional 24 h, it was possible to confirm only compound 2.
